Health care and health benefit providers are faced, now more than ever, with the increasing need to provide aggressive lipid management in an attempt to reduce cardiac-related morbidity and mortality and the associated human and system costs.
Amid this growing need, we are faced with new challenges. The removal of a recently approved cholesterol-lowering drug (cerivastatin, Baycol® by Bayer) from the market has raised doubts in the minds of Americans currently using the hydroxymethylglutaryl-coenzyme A reductase inhibitors or so-called "statins" for cholesterol management.
Compounding the problem, the media has highlighted the issue, and many patients now question the safety of other cholesterol-lowering medications. In addition, the release of the Executive Summary of the Third Report of the National Cholesterol Education Program (NCEP), which builds on two previous cholesterol guidelines, expands the role of intensive cholesterol-lowering therapy in clinical practice. [1] [2] [3] Providers need to be well educated as to current guidelines and recommendations concerning the initial and ongoing use of available therapeutic options as well as the safety and efficacy of lifestyle modifications and cholesterol-lowering medications, and patients must be assured that safe and effective therapies for lowering high blood cholesterol are currently available.
Moreover, it must be emphasized that cholesterol reduction is one of many strategies associated with risk reduction. Altogether, appropriate attention must be directed towards risk reduction through alteration of major modifiable risk factors which include hypertension, diabetes and smoking and the underlying causes of metabolic syndrome, obesity and physical inactivity.
CONTINUING EDUCATION
yperlipidemia is well established as a major risk factor for the development of coronary heart disease (CHD). [1] [2] [3] Elevated levels of cholesterol, in particular elevated levels of low-density lipoprotein cholesterol (LDL-C) are of great concern as elevated LDL-C has been linked to cardiovascular events resulting in significant morbidity and mortality not only in the United States (U.S.) but worldwide. 4 As a result, the NCEP has developed guidelines for the detection, evaluation and treatment of high blood cholesterol in adultsthe adult treatment panel (ATP). [1] [2] [3] These guidelines are based on the cumulative outcomes of large clinical trials and expert recommendations. [5] [6] [7] [8] [9] The ATP I, ATP II and, most recently, the ATP III have been designed not only to provide appropriate detection, evaluation and management of high blood cholesterol, but also to emphasize the extreme importance of cholesterol management. The thrust of all of these guidelines has been a focused strategy for the primary prevention of CHD in patients with high and borderline high LDL-C cholesterol, > 160mg/dL and between 130-159mg/dL, respectively. The ATP II focused on risk minimization for patients with established CHD and added a new lower therapeutic goal for CHD patients, <100mg/dL. In addition to primary prevention and the focus on intensive management of patients with CHD, the ATP III has added a new focus that is directed towards primary prevention in patients with specific risk factors for the development of CHD such as non-CHD atherosclerosis and diabetes. 3 Before reviewing the new ATP III guidelines, it is important to consider two questions: "What is the result of chronic high blood cholesterol?" and the associated question, "Why is cholesterol management so important?" ss What is the result of chronic high blood cholesterol?
In order to design therapy and a drug benefit for a covered disease state and then evaluate the efficacy and costs of that coverage and therapy, the course of the disease in patients with and without treatment must be understood. For high blood cholesterol, the primary concern is the relationship among chronic high blood cholesterol, particularly elevated LDL-C, the development of an atherosclerotic plaque, endothelial dysfunction, and events associated with the formation and/or the ultimate rupture of the atherosclerotic plaque which include acute coronary syndrome (ACS), stroke and peripheral vascular disease (PVD).
Atherosclerosis has been thought by many to be a process of chronic lipid accumulation within an artery wall. However, the started to reach LDL-C goal and are cost effective.
If 10 year risk <10%
If LDL-C Ž160 mg/dL after three months of then, Ž160 mg/dL lifestyle change, LDL-C lowering drugs can be considered to reduce LDL-C to <130 mg/dL-cost effectiveness is marginal.
Zero or one risk factor Ž160 mg/dL Ž190 mg/dL If LDL-C Ž190 mg/dL after three months of lifestyle change, LDL-C lowering drugs can be considered to reduce LDL-C to <160 mg/dL-a "strong case can be made for using drugs…" atherosclerotic process starts with injury to the endothelium and a state of chronic inflammation. [10] [11] [12] [13] Further investigation has led to the formulation of the response-to-injury hypothesis of atherosclerosis. 11 Plaque formation and endothelial dysfunction are part of a continuum that involve not only cellular injury but also cellular immune responses. 11, 13 Under normal circum-stances endothelial cells function to maintain homeostasis. These cells line the blood vessels, are in direct contact with blood and synthesize and release substances such as nitric oxide (NO.) [14] [15] [16] The known causes of endothelial dysfunction are presented in Figure 1 above. High levels of modified LDL-C increase oxidant stress within the endothelium and as a result activate cytokine production. The endothelial wall and cellular debris in the area attract monocytes that engulf the modified LDL-C and permeate the endothelial wall, the result of which is "foam cell" formation. Accumulation of modified LDL-C, foam cells and lipid fragments form a lipid core within the artery that is covered by a fragile cap, what is referred to as a vulnerable plaque.
In an effort to stabilize the plaque and to protect the core from exposure to vascular active substances and platelet activators, smooth muscle cells are recruited to the site. However, the ensuing inflammatory state decreases smooth muscle cell proliferation and collagen synthesis, and the vulnerable plaque and the inflammatory state remain uninterrupted. This process can continue indefinitely; or, based on the extent of the plaque and inflammation and local factors, it can trigger an acute event. The resulting endothelial dysfunction is characterized by increased platelet and leukocyte adhesion, pro-coagulation and deregulation of vasoactive substances and growth factors. [14] [15] [16] This chronic state of inflammation and cellular damage results in elevation of C-reactive protein (CRP). Elevated levels of CRP is now considered a systemic marker and an independent risk factor for myocardial infarction, ischemia and stroke. [17] [18] [19] [20] Due to the production of the vulnerable plaque and sheer forces, plaques will, over time, rupture. When the plaque ruptures, the highly thrombogenic lipid core is exposed to procoagulant factors, resulting in thrombus formation and vessel occlusion, which frequently result in morbidity and mortality. 21 However, the question remains: Why manage high blood cholesterol?
ss Why is cholesterol management so important?
Cholesterol management is important because managed cholesterol should mean lower cholesterol; and, lower cholesterol means a lower risk of a variety of pathogenic conditions such as those mentioned above and a host of diseases including CHD. However, a quick review of the 2001 Heart and Stroke Statistical Update published by the American Heart Association provide additional detail in terms of human morbidity and mortality. The effects of cardiovascular disease account for approximately one million deaths annually in the U.S. 22 Of these deaths, 48% are the direct result of CHD. As one of the major results of CHD, patients who suffer an ACS, which includes unstable angina, non-Q-wave myocardial infarction (NQWMI) and Q-wave myocardial infarction (QWMI), often experience a fatal event. 23 Other data show that approximately 1.1 million Americans experience a recurrent or new myocardial infarction each year, and of these sufferers one-third will die, the majority within the first hour of symptom onset. It is estimated that 99.5 million American adults have total cholesterol levels in excess of 200mg/dl, and that 39.9 million have levels in excess of 240mg/dl, levels that are associated with great risk and mortality. 24 Furthermore, in the U.S. the cost of CHD and the events associated with CHD accrued an estimated $118 billion in health care and related costs in 2000. 24 This figure includes $55 billion in direct costs associated with treatment and $63 billion in indirect costs resulting from morbidity and mortality. Moreover, CHD accounts for 19% of the disability allowances reported by the Social Security Administration. 24 When considering management, data from landmark trials involving both primary and secondary prevention have demonstrated that lipid management, in particular management with statins (i.e., lovastatin, pravastatin, and simvastatin), results in significant reduction in morbidity and mortality as well as reduction in the need for invasive procedures (Table 1 , page 483). [5] [6] [7] [8] [9] Data from these trials has shown that for approximately every 1% decrease in LDL-C there is approximately a 1% decrease in cardiovascular disease-related mortality. [6] [7] [8] In addition, statin therapy has been demonstrated to achieve coronary plaque stabilization, and recently atorvastatin has been demonstrated to reduce recurrent ischemic events in patients with ACS. [25] [26] [27] [28] All taken into consideration strongly supports the importance of aggressive blood cholesterol management.
ss Detection, Evaluation and Treatment of High Blood Cholesterol in Adults (ATP III) 3 As mentioned, ATP III continues the guidelines for primary prevention and for patients with existing CHD and adds guidelines for patients with specific and multiple risk factors. These additions include: 1) raising the risk level for persons with CHD risk 
FIGURE 1 Causes of Endothelial Dysfunction
equivalents (i.e., diabetes, non-CHD atherosclerosis, or a 10 year risk of CHD >20%) to the same level of risk as those with CHD; 2) using of Framingham projections of CHD risk to identify which patients with two or more risk factors are candidates for more aggressive therapy; and 3) indicating persons with metabolic syndrome as candidates for preventive therapeutic lifestyle changes. Additionally, ATP III defines the optimal LDL-C level at <100mg/dL, increases the high designation for low HDL-C from <35mg/dL to <40mg/dL and lowers the cutoff points for triglycerides. The ATP III continues the focus on LDL-C as a major cause and indicator of risk of CHD. The guidelines also acknowledge that there are a number of other independent risk factors (e.g., elevated homocysteine levels) and suggest that other measurements may, under selected circumstances, be targets for therapy, especially in individuals with additional metabolic abnormalities.
A primary principle of ATP III is the concept of matching the aggressiveness of LDL-C lowering therapy to the individual's absolute risk. To accomplish this, risk assessment is the first step in using the guidelines. To begin the risk assessment process the guidelines suggest that everyone over the age of 20 years should complete a fasting lipoprotein profile (i.e., total, LDL and HDL cholesterol and triglyceride) at least every five years.
ATP III blood lipid classifications are: • LDL-C levels in mg/dL: optimal <100, near optimal 100-129, borderline high 130-159, high 160-89, and very high Ž190.
• Total cholesterol levels are defined in mg/dL as: desirable <200, borderline high 200-239, and high Ž240.
• HDL-C are described in mg/dL as: low <40 and high Ž60. Setting LDL-C goals for patients with CHD is simple. Their goal, as shown above, is an LDL-C of <100mg/dL. For patients without clinical CHD or CHD risk equivalents (e.g., atherosclerotic disease or diabetes) the number of major risk factors is determined.
The major risk factors (not LDL-C based) identified in ATP III include: 1. Cigarette smoking 2. Hypertension (blood pressure Ž140/90 mmHg or taking a blood pressure medication) 3. Low HDL-C (note: HDL-C Ž60 mg/dL is considered a "negative risk factor") 4. Family history-early onset CHD in 1st degree relative (male <55 years old, female <65 years old) 5. Age (males Ž45 years old, females Ž55 years old) In persons with two or more risk factors Framingham scoring is used to determine a 10-year risk. Once the 10-year risk is determined, goals for LDL-C are set.
LDL-C goals and suggested therapies based on risk categories are: 1. Goal <100mg/dL: For patients with CHD or similar risks including other forms of atherosclerotic disease, diabetes or a combination of risk factors that yield a 10-year risk for CHD >20%.
• Therapeutic Lifestyle Changes started if LDL-C Žgoal.
• Drug therapy considered if LDL-C Ž130 mg/dL. (Some recommendations suggest initiating drug therapy if LDL-C >100mg/dL.) 2. Goal <130 mg/dL: For patients with two or more risk factors, and risk factors yield a 10-year risk for CHD <20% as estimated from Framingham risk scores.
• Drug therapy considered if LDL-C Ž130 mg/dL for persons with a 10-year risk of 10-20%, or if LDL-C Ž160 mg/dL for those with a 10-year risk <10%. 3. Goal <160 mg/dL: For patients with zero or one risk factor.
These are generally persons with a 10-year risk of <10%.
• Drug therapy considered if LDL-C Ž190 mg/dL, drug therapy optional if LDL-C is 160-189 mg/dL. For persons with less than two risk factors, Framingham risk assessment is not necessary unless there are factors that, with the use of clinical judgement, suggest that the assessment should be completed.
In the ATP III, metabolic syndrome (i.e., abdominal obesity, atherogenic dyslipidemia, elevated blood pressure, insulin resistance and pro-thrombotic or pro-inflammatory conditions) is considered a secondary target for lowering CHD risk. However, these factors are targeted after LDL-C therapy has been addressed. In contrast, persons with high blood cholesterol should be screened for secondary causes of dyslipidemia such as diabetes, hypothyroidism, liver and kidney disease or adverse effects of medications before LDL-C lowering therapy is started.
In addition to the treatment guidelines for lowering LDL-C, the ATP III presents models for instituting therapeutic lifestyle changes and for the progression of drug therapy in primary prevention. Both models are developed around multiple visits (i.e, one visit every six weeks for 12 weeks then visits every four to six months), adequate follow up and referral to specialists as needed. The model for therapeutic lifestyle changes also emphasizes ongoing teaching and encouragement. Commentary on the progression of drug therapy suggests that the drug of choice for most patients will be a statin, but that other medications such as bile acid sequestrants or nicotinic acid are alternatives. Additional information and guidelines for a number of specific conditions and age groups are also presented in the ATP III.
ss Cholesterol, ATP III Guidelines and Managed Care
Despite ATP guidelines and robust evidence that treatment of elevated cholesterol with statins reduces morbidity and mortality resulting from CHD, high blood cholesterol remains vastly undertreated in the U.S. [29] [30] [31] Based on LDL-C targets recommended in This is a staggering statistic as the ATP III guideline recommends aggressive therapy not only in patients with CHD and multiple risk factors as in ATP II, but also in patients at increased risk due to CHD risk equivalents (i.e., diabetes, non-CHD atherosclerosis, or a 10-year risk of CHD >20%).
Following the recommendations of the ATP III, more patients would be eligible for aggressive medication intervention than ever before. However, even when eligibility is confirmed and drug therapy is received, appropriate and optimal management and outcomes do not always occur. Data published recently from The Lipid Treatment Assessment Project (L-TAP) has demonstrated that for those patients who are on lipid-lowering therapy, large portions are not achieving NCEP LDL-C target levels. 31 The L-TAP evaluated lipid management in a total of 4,888 patients, reporting that overall only 38% of patients achieved NCEP-specified LDL-C target levels. However, for patients with CHD, only 18% achieved the recommended goal of LDL-C levels of 100 mg/dL or less. These findings indicate that more aggressive management is needed especially in patients at great risk of experiencing cardiovascular events.
Considering the data summarized in the L-TAP, care and benefit providers must acknowledge the need for comprehensive education and disease management if target cholesterol goals are to be achieved. 31 Taking into consideration the expanded number of patients in need of lower blood lipid levels and the need for aggressive education and counseling to improve adherence to prescribed therapy, overall costs of chronic, preventive care, especially care related to lifestyle and drug therapy, will mostly likely continue to escalate. Conversely, if therapeutic goals are achieved and the catastrophic events associated with high blood cholesterol and CHD are avoided, the acute care costs associated with high blood cholesterol and CHD would be expected to decrease. The ATP III cost-effectiveness information for select treatment groups is presented in Table 2 .
In most patients, statins are considered the treatment of choice for risk reduction in high blood cholesterol. However, it is possible that all statins are not created equal. These agents do more than just lower cholesterol. Large clinical endpoint trials have involved only the first-generation statins which include simvastatin, pravastatin and lovastatin. [5] [6] [7] [8] [9] Based on their mechanism of action, the primary observed effect of a statin is lowering lipid levels, in particular significant lowering of LDL-C. However, the exact mechanism by which statins decrease cardiovascular events and ultimately mortality has not been fully elucidated. Studies have demonstrated that statins promote coronary plaque regression and plaque stability resulting in a less susceptible and less vulnerable fibrous cap preventing fissure or rupture. 15, [32] [33] [34] Statins have been suggested to improve endothelial function, increase myocardial perfusion in patients with CHD and decrease platelet aggregation and thromboxane synthesis. 15, [32] [33] [34] Considering the evidence and evolving data, statins cannot be evaluated clinically or from a cost-effective standpoint solely based on each product's ability to lower cholesterol. These observations lead to the conclusion that each product may not be equally efficacious in terms of event prevention and, based on recent events (the market removal of cerivastatin), product safety.
ss Summary
The new strategy as described in the ATP III guideline will represent a long-term investment. Based on clinical studies and economic evaluation of these studies both in primary and secondary risk prevention, this long-term investment should result in cost savings through event reduction in the future. [35] [36] [37] [38] [39] However, when considering risk and event reduction, comprehensive management involves more than just lipid management. Comprehensive risk reduction involves the cost and outcome of treating modifiable risk factors, which include: hypertension and its management, smoking and smoking cessation programs, diabetes and its control, and obesity. Finally it must be stated that pharmacoeconomic analyses has demonstrated that statins are the treatment of choice for hyperlipidemia both in primary and secondary prevention, and they result in very effective and moderately cost-effective outcomes, respectively. [35] [36] [37] [38] [39] However, in order to achieve optimal cost effectiveness, managed care organizations must institute quality disease management and outcome projects designed to reduce independent risk factors as well as high blood cholesterol. These projects should consist of comprehensive problem identification, acceptance and/or development of proven guidelines for management, provider education, intervention and follow-up, all of which require considerable resources and effort to achieve optimal patient outcome. 
